Blocking receptor protein tyrosine phosphatase beta/zeta: a potential therapeutic strategy for Parkinson's disease.
striatum of rodents in experimental models of Parkinson's disease. Interestingly, immunohistochemical studies have shown increased levels of PTN expression in the substantia nigra of patients with Parkinson's disease. Since, in other contexts, PTN has been shown to be critical in repair processes in the injured nervous system, the antecedents suggest that PTN could exhibit protective effects in Parkinson's disease. This hypothesis was confirmed when PTN was shown to support survival of dopaminergic neurons and to promote the differentiation of neural stem cells to dopaminergic neurons. These findings suggest a new therapeutic approach in the treatment of Parkinson's disease based on the molecular mechanism of action of PTN. Pleiotrophin receptor, receptor protein tyrosine phosphatase (RPTP) beta/zeta, is found active in monomeric form in neurons and glia within the central nervous system. Pleiotrophin induces dimerization of RPTPbeta/zeta inactivating its phosphatase activity, thus increasing the phosphorylation levels of its substrates such as beta-catenin, Fyn and beta-adducin. These substrates have been shown to be critical for the proliferation of dopaminergic progenitors and the survival and differentiation of dopaminergic neurons. This review summarizes the strong scientific basis to consider blocking RPTPbeta/zeta as a potentially novel therapeutic strategy in the treatment of Parkinson's disease and discusses various starting points to design antagonists of this receptor.